Transcriptional basis of enhanced photoinduction of carotenoid biosynthesis at low temperature in the fungus Neurospora crassa.
Stimulation by light of carotenoid biosynthesis in the mycelia of the fungus Neurospora crassa starts with transient transcriptional induction of the structural genes of the pathway triggered by the White Collar photoreceptor complex. Most studies on this process were carried out under standard growth conditions, but photoinduced carotenoid accumulation is more efficient if the fungus is incubated at low temperatures, from 6 to 12 °C. We have investigated the transcriptional photoresponse at 8 °C of the genes for proteins that participate in the carotenoid pathway. Exposure to light pulses of different light intensities revealed higher sensitivity if the mycelia were subsequently incubated at 8 °C compared to 30 °C. Illumination of precooled mycelia resulted in delayed kinetics of mRNA accumulation for the structural genes, and high mRNA accumulation for a longer time. Additionally, after a light pulse, stronger reduction in mRNAs for carotenoid genes was observed at 30 °C compared to 8 °C. A similar pattern was found for mRNAs of the photoreceptor genes wc-1 and vvd, the latter involved in photoadaptation. These results suggest that the increased efficiency in carotenoid photoinduction at low temperature is due to the higher mRNA levels of the structural genes under these conditions.